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論文内容要約 
Although the wear resistances of pure titanium and its alloys are generally poor, these alloys are often used for biomedical 
applications, including in devices with metal-to-metal contacting parts. For example, spinal fixation devices consist of three 
components; a rod, screw, and plug. Especially, failures have occurred because of fretting between the rod and plug in this 
system, which consists of many mechanical joints. In addition, fretting can cause fretting wear, which combines basic wear 
mechanisms (oxidative, adhesive, abrasive, delamination, etc.). Therefore, the wear resistance is also one of the most important 
material properties for these types of applications, which consist of many mechanical joints.  
Chapter 1 is a general introduction, which first introduces the background of titanium and titanium alloys, and then the 
three representative metallic biomaterials for use in biomedical applications.  
In chapter 2, the differences in wear behaviors of Ti–29Nb–13Ta–4.6Zr (TNTZ) and Ti–6Al–4V ELI (Ti64) in air were 
investigated. Therefore, the wear properties of a new titanium alloy, TNTZ and a conventional titanium alloy, Ti64 were 
investigated in air for TNTZ and Ti64 combinations in metal-to-metal contacting bio-implant applications.  
In chapter 3, the differences in wear behaviors of TNTZ and Ti64 between Ringer's solution and air were investigated.  
In chapter 4, the wear transition of solid-solution-strengthened Ti–29Nb–13Ta–4.6Zr alloys by interstitial oxygen was 
investigated.  
In chapter 5, the comparison of biomechanical strength according to 3 different configurations of rods for spinal fixation 
devices was carried out. The biomechanical strength of 3 different titanium-based rods composed of Ti64, TNTZ, or 
solid-solution-strengthened TNTZ with the Ti64 plug and screw was evaluated. 
Finally, the concluding remarks are given and future research work is proposed in the Chapter 6. 
